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U.5. EPA/ Paper Industry
Cooperative Dioxin Study
Analytical Results
Sample 2378-TCDD 2378~TCDF Sample
Matrix Units Concentration Concentration Lab Comments Date
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** State: AK

* Alaska Pulp Corp. Sitka

Effluent ppg 7.7 ND 32.0 CAL 08/27/88
Pulp ppt 0.7 ND 1.4 WsSU 08/27/88
Sludge ppt 4.7 42.0 CAL 08/27/88
* Ketchikan Pulp & Paper Co. Ketchikan

Effluent ppg 6.7 ND 5.3 ND CAL - 08/15/88
Effluent ppg 15.0 7.2 CAL 08/15/88
Pulp PPt 0.3 ND 0.3 ND WSU 08/15/88
Sludge ppt 3.5 0.0 NQ CAL 1LDUP 08/13/88
sludge ppt 0.4 2.0 LDUP 08/15/88
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Sample
Matrix

i e v

** State:

2378-TCDD

Units Concentration

AL

* Alabama River Pulp
Effluent ppqg
Effluent ppg
Effluent ppg

Pulp
Pulp
Pulp
Sludge
Sludge
Sludge

ppt
Ppt
ppt
ppt
Ppt
PPt

41.0
40.0
46.0
43.0

3.9

3.8
8l1.0
73.0
€8.0

* Boise Cascade Corp.
Effluent ppq
Effluent ppg

Pulp
Pulp
Sludge
Sludge

ppt
ppt
Ppt
ppt

126.0
55.0
11.0

9.1
18.0
18.0

* Champion International
Effluent ppg

Pulp
Pulp
Sludge

ppt
ppt
ppt

77.0
3.5
23.0
215.0

* Container Corp. of America
Effluent ppg

Pulp
Sludge

ppt
ppt

6.5
2.3
16.0

* Gulf States Paper Corp.
Effluent ppg

Pulp
Sludge
Sludge

ppt
ppt
ppt

38.0

5.2
51.0
37.0

* International Paper Co.
Effluent ppqg
Effluent ppq

Pulp
Pulp
Pulp
Pulp
Sludge

ppt
ppt
pPpt
ppt
ppt

0.0
100.0
20.0
21.0
3.5
27.0
108.0

U.s.

EPA/ Paper Industry

Cocperative Dioxin Study

NQ

Analytical Results

2378-TCDF Sample
Concentration Lab Comments Date
Claiborne
250.0 CAL FDUP G66/07/88
250.0 CAL FDUP 06/07/88
210.0 CAL FDUP 06/07/88
120.0 WsU 06/07/88
97.0 WsU FDUP 06/07/88
98.0 WSU FDUP 06/07/88
373.0 CAL FDUP 06/07/88
393.0 CAL FDUP 06/07/88
342.0 CAL FDUP 06/07/88
Jackson b,
630.0 CAL FDUP 06/17/88
540.0 CAL FDUP Q6/17/88
104.0 WSU FDUP 06/17/88
71.0 WSU FDUP 06/17/88
147.0 CAL FDUP 06/17/88
169.0 CAL FDUP 06/17/88
Courtland
340.0 CAL 06/24/88
7.6 WSU 06/24/88
102.0 WsU 06/24/88
923.0 CAL 06/24/88
Brewton
10.0 ND CAL 07/01/88
4.5 WSy 07/01/88
34.0 CAL 07/01/88
Demopolis
110.0 CAL 06/14/88
20.0 WSU 06/14/88
0.0 NQ CAL LDUP 06/14/88
107.0 CAL LDUP 06/14/88
Mobile
850.0 CAL LDUP 10/24/88
490.0 CAL LDUP 10/24/88
104.90 WsU 10/24/88
106.0 WSU 10/24/88
14.0 WSU 10/24/88
138.0 CAL 10/24/88
617.0 CAL 10/24/88
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Cooperativ

2378~-TCDD
Units Concentration

Sample
Matrix

* International Paper Co.

*

*

*

Effluent ppg 81.0
Pulp ppt 2.1
Pulp rpt 4.7
Sludge jo)ole 680.0
James River Corp.
Effluent ppgq 23.0
Pulp ppt 3.3
Pulp Ppt 1.2
Pulp prt 3.7
Sludge ppgq 330.0
Kimberly-Clark Corp.
Effluent ppg 35.0
Pulp ppt 0.3
Pulp prt 4.1
Pulp ppt 11.0
Pulp PPt 2.6
Sludge Prd 3800.0
Scott Paper Co.
Effluent ppg 14.0
Pulp PPt 1.7
Pulp ppt 0.6
Pulp Ppt 2.2
Sludge PPt 9.5

-

ND

.y

Lrs,

ra
e

R el = LI
LI R o |

Dioxin Study

Analytical Results

2378=-TCDF
Concentration

310.0
21.0
22.0

2900.0

Butler
72.0
19.0
1.4
30.0
1100.0

Coosa Pines
74.0
1.0
7.3
38.0
3.3
9200.0

Mobile

® O N0
LI |

L] -« Ll

CWLoONO

Lab Comments

CAL

WsU

WsUu

CAL Non-dewa
tered

CAL

WsU

WsU

WSy

CAL Non-dewa
tered

CAL

WSU

WSU

WsU

WSU

CAL Non-dewa
tered

CAL
CAL
CAL
CAL
CAL

06/26/88
06/26/88
06/26/88
06/26/88

06/16/88
06/16/88
06/16/88
06/16/88
06/16/88

i

08/26/88
08/26/88
08/26/88
08/26/88
08/26/88
08/26/88

01/13/89
01/13/89
01/13/89
10/24/88
01/13/89
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Sample
Matrix

N e . .

** State: AR

* Georgia-Pacific Corp.

Effluent ppg

Pulp ppt
Pulp ppt
Pulp pPpt

Sludge PPt
Sludge ja)ele

Sludge jojole

2378-TCDD
Units Concentration

e b L PP

56,
6.
7.

19,

leésg,
0.

COO0ONOoOO

190.0

* International Paper Co.

Effluent ppg

Pulp ppt
Pulp ppt
Pulp Ppt

Sludge ppt

* Nekoosa Papers, Inc.

Effluent ppg
Pulp ppt
Pulp ppt
Sludge pPpt

* Potlatch Corp.

Effluent ppg
Pulp PRt
Pulp Ppt
Sludge ppt

110.0
21.0
23.0

5.0
ig5.0

" H
W
ounmmo

40.0
21.0
12.0
91.0

E¥A, Faper Industry

Cooperative Dioxin Study

Analytical Results

2378-TCDF
Concentration

T A e e . T A — A S

Crosset
370.0
59.0
89.0
308.0
1680.0
740.0

710.0

Pine Bluff
1100.0
647.0
661.0
587.0
2940.0

Ashdown
94.0
27.0
12.0

30.0

McGhee
100.0
58.0
83.0
433.0

Comments

R - G ——

CAL
WSU
WSy
WsuU
CAL
CAL

CAL

CAL
WsU
WSU
WSU
CAL

CAL
WSU
WSU
CAL

CAL
WSU
WSU
CAL

PRIM
LDUP
Non-dewa
tered
LDUP
Non-dewa
tered

LDUP
Lbup

09/02/88
09/02/88
09/02/88
09/02/88
09/02/88
09/02/88

09/02/88

o

06/17/88
06/17/88
06/17/88
06/17/88
06/17/88

10/08/88
10/08/88
10/08/88
10/08/88

07/15/88
07/15/88
07/15/88
07/15/88
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Sample 2378-TCDD
Matrix Units Concentration

———— T T TR A A i . A il i

** State: AZ

* Stone Container Corp.
Effluent ppg
Pulp ppt

o wm
~}

s ]

™
A a

"

TS e e
LIS Y

Cooperative Dioxin Study

Analytical Results

2378~-TCDF
Concentration

Y —

Snowflake
39.0
1.3

Sample
Lab Comments Date

S RO M ek WP W e S ke

CAL 07/17/88
WU 07/17/88
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Sanmple
Matrix

** State: CA

2378-TCDD
Units Concentration

* Gaylord Container Corp.

Effluent ppg
Pulp ppt
Sludge j=j =)

49.0
32.0
101.0

* lLouisiana Pacific Corp.

Effluent ppg
Effluent ppq
Pulp ppt

* Simpson Paper Co.

Effluent ppg
Pulp ppt
Sludge PPt

* Simpson Paper Co.

Effluent ppg
Pulip PPt

0.0
67.0
9.1

250.0
49.0
278.0

100.0
20.0

U.S.
Cooperative Dioxin Study

NQ

EPA/ Paper Industry

Analytical Results

2378~-TCDF
Concentration
Antioch
800.0
969.0
1570.90
Samoa
320.0
17G.0
59.0
Anderson
8400.0
2620.0
8740.0
Fairhaven
66C.0
106.0

Lab

. s o

CAL
WSU
CAL

CAL
CAL
CAL

CAL
WSU
CAL

CAL
CAL

Comments

LDUP
LDUP

10/15/88
10/15/88
10/15/88

11/20/88
11/20/88
11/20/88

06/24/88
06/24/88
06/24/88

08/06/88
08/06/88
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Sample
Matrix

"

*#* State: FL

* Buckeye Cellulose
Effluent ppg
Pulp ppt
Pulp ppt
Sludge PPt

* Champion International

Effluent ppg

Pulp PPt
Pulp Ppt
Pulp PPt
Pulp ppt
Pulp ppt

Sludge ppt

* Georgia-Pacific Corp.

Effluent ppg
Pulp ppt
Pulp ppt

Sludge opd

* ITT-Rayonier, Inc.
Effluent ppgq
Pulp ppt
Sludge ppt

* 5St. Joe Paper Co.
Effluent ppg
Pulp ppt

* Stone Container Corp.

Effluent ppqg
Effluent ppg

Pulp rpt
Sludge ppt

2378-TCDD
Units Concentration

e e e S W e s - W -
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Cooperative Dloxin Study

ND

ND
ND
ND

ND
ND

ND

ND

ND

EFA, Paper Indusrtry

Analytical Results

2378-TCDF
Concentration

s T i vl ——

Cantonment

Palatka

Fernandina Beach

Port 8t.

Panama City

owm-do

Comments

S e W A e e

CAL
CAL
CAL
CAL

CAL
WSU
CAL
WSU

CAL
CAL

CAL
WSU
WSU
CAL

CAL
WSy
CAL

CAL
WSU

CAL
CAL

WSy

PRIM

LDUP
LDUP
FDUP
LDUP
LDUP, FDU
P

FDUP

Non-dewa
tered

POTW
Effluent

06/14/88
06/14/88
06/14/88
06/14/88

01/15/88
01/15/88
01/15/88
01/15/88

01/15/88

c1/15/88
01/15/88

07/05/88
07/05/88
07/05/88
07/05/88

07/06/88
07,/07/88
07/06/88

08/02/88
08/02/88

07/19/88
07/19/88

07/19/88
07/19/88



U.S5. EFA/ Paper Industry
Cooperative Dioxin Study

Analytical Results

Sample 2378~TCDD 2378~TCDF Sample
Matrix Units Concentration Concentration Lab Comments Date

i — S ——— T — T i T T Ll I L —

** State: GA

* Brunswick Pulp and Paper Brunswick

Effluent ppq 30.0 68.0 CAL FDUP 08/26/88
Effluent ppq 30.0 50.0 CAL FDUP 08/26/88
Pulp ppt 6.3 8.0 WSU FDUP 0g/26/88
Pulp ppt 6.1 9.4 WSY FDUP uB/26/88
Pulp ppt 1.9 3.5 WSU FDUP 08/26/88
Pulp ppt 1.6 2.9 WwWSU FpUP 08/26/88
Pulp ppt 3.6 4.3 WSU 08/26/88
Pulp ppt 8.3 12.0 WSu 08/26/88
Sludge ppt 33.0 62.0 CAL 08/26/88
* Buckeye Cellulose Oglethorpe oy
Effluent ppg 12.0 ND 26.0 CAL 07/23/88
Pulp ppt 0.5 ND 0.9 ND CAL 07/23/88
Sludge ppt 2.6 6.1 CAL LDUP 07/23/88
Sludge ppt 2.6 3.0 CAL LDUP 07/23/88
* TFederal Paper Board Co. Augusta

Effluent ppg 16.0 47.0 CAL 06/10/88
Pulp ppt 2.4 7.9 WSy 06/10/88
Pulp ppt 4.9 15.0 WSU 06/10/88
Pulp ppt 7.9 19.0 WSU 06/10/88
Sludge j2)oled 680.0 1400.0 CAL Non-dewa 06/10/88
' tered
* Gilman Paper Co. St. Marys
Effluent ppg 6.5 ND 17.0 CAL 09/02/88
Pulp ppt 2.8 6.8 Wsu 09,/02/88
Pulp ppt 3.7 12.0 WSU 09/02/88
Sludge PPRq 220.0 610.0 CAL Non-dewa 09/02/88
tered

* ITT-Rayonier, Inc. Jesup

Effluent ppg 24.0 0.0 NQ CAL LDUP 07/24/88
Effluent ppg 23.0 16.0 CAL 07/24/88
Effluent ppq 11.0 3.2 CAL LDUP 07/24/88
Pulp ppt 0.6 ND 0.8 ND CAL 07/24/88
Pulp ppt 0.3 ND 0.8 WSU 07/24/88
Pulp ppt 0.7 ND 0.6 WSU 07/24/88
Pulp ppt 0.7 ND 0.9 WsU 07/24/88
Sludge ppt 3.0 2.4 CAL 07/24/88
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Sample

.5,
Ceooperative Dioxin study

2378-TCDD

Matrix Units Concentration

—— .y ———— W e

** State: ID

*# Potlatch Corp.

Effluent ppg
Effluent ppg
Pulp ppt
Pulp ppt
Sludge ppt

71.0
79.0
25.0
27.0
78.0

EPA, Paper Industry

2378=-TCDF
Concentration

A A -

Lewiston
360.0
320.0
153.0
147.0
639.0

Analytical Results

Lab

————

CAL
CAL
WSO
Wsu
CAL

Cumments

-

FDUP
FDUP
FDUP
FDUP

07/26/88
07/26/88
07/26/88
07/26/88
07/26/88
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“.5. EFA, Paper Industroy

Ceocperative Dioxin Study
Analytical Results

Sample 2378-TCDD 2378-TCDF
Matrix Units Concentration Concentration Lab
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** State: KY

*

*

Westvaco Corp. Wickliffe
Effluent ppg 35.0 150.0 CAL
Pulp PPt 12.0 55.0 WSU
Pulp ppt 11.0 54.0 WSU
Pulp ppt 2.1 25.0 WSU
Sludge ppt 9.4 46.0 CAL
Wilamette Industries Hawesville
Effluent ppqg 11.0 ND 8.0 ND CAL
Pulp ppt 0.3 ND 1.1 WSU
Pulp ppt 6.5 ND 1.9 WSU
Sludge ppg 83.0 380.0 CAL
Sludge ppq 52.0 210.0 CAL

07/23/88
LDUP 07/23/88
LDUP 07/23/88
07/23/88
07/23/88

10/28/88

10/28/88

10/28/88
Non-dewa 10/28/838
tered (I
Non-dewa 10/28/88
tered
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Sample
Matrix

** State: LA

2378-TCDD

Units Concentration

* Boise Cascade Corp.

Effluent ppg
Pulp ppt
Sludge

ppPd

o ;W
[ I FLEY 8

* Georgia-Pacific Corp.

Effluent ppg
Effluent ppg

Pulp ppt
Pulp ppt
Pulp ppt
Sludge PPt

150.0
160.0
16.0
5.2
27.0
17.0

* International Paper Co.

Effluent ppg

Pulp PPt
Pulp ppt
Pulp ppt
Sludge PPt

* James River Corp.

Effluent ppq

Pulp ppt
Pulp ppt
Siudge ppt

Cooperativ

EPL Y Paper

J N

e Dioxin Stud?

Analytical Results

2378-TCDF
Concentration

—————— i e i -

Deridder
44.0
B.7
440.0

Zachary
6.0
3000.0
539.0
78.0
632.0
421.0

Bastrop
1600.0
22.0
23.0
42.0
677.0

5t.
320.0

19.0

15.0

NQ

Francesville

243.0

Comments

CAL
WsU
CAL

CAL
CAL
WSU
WSU
Wsu
CAL

CAL
WSU
wsu
WwsuU
CAL

CAL
wsu
Wsyu
CAL

Non-dewa
tered

LDUP
LDUP

FDUP
FDUP

06/10/88
06/10/88
06,/10/88

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

06/20/88
06/20/88
06/20/88
06/20/88
06/20/88

06/20/88
06/20/88
06/20/88
06/20/88



~.5. EFA, Fager indusztry
Cooperative Dioxin Study

Analytical Results

Sample 2378-TCDLD 2378-TCDF
Matrix Units Concentration Concentration Lab

T — o — T L TR N A ke e S e S — . e il s Y e S el T W ek o —— - ——

** State: MD

* Westvaco Corp. Luke

Effluent ppg 16.0 49.0 CAL
Pulp ppt 2%.0 157.0 WSU
S5ludge PP 80.0 471.0 CAL

Sample
Comments Date

B S S S . —

06/28/88
06/28/88
06/28/88
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Sample
Matrix

** State: ME

* Boise Cascade Corp.

Effluent ppgq
Pulp ppt
Pulp Ppt
Sludge rpt

* Georgia-Pacific Corp.

Effluent ppqg
Pulp rpt
Sludge ppt

2378-TCDD
Units Concentration

e A A e okl i e

120,
1ls.

OO0

105.

= O o
Ll » L
0B

* International Paper Co.

Effiuent ppg
Pulp ppt
Pulp ppt
Sludge ppt
Sludge ppt

* James River Corp.

Effiuent ppg
Pulp ppt
Sludge ppt

88.0
26.0
51.0
500.0
180.0

39.0
13.0
12.0

* Lincoln Pulp and Paper

Effluent ppg
Pulp PPt
Sludge ppt

* Scott Paper Co.

Effluent ppg
Effluent ppg

Pulp ppt
Pulp ppt
Pulp ppt

S5ludge ppt
S51ludge ppt
Sludge ppt
Sludge ppt

* Scott Paper Co.

Effluent ppg
Pulp ppt
Fulp ppt
Sludge PPt

32.0
16.0
48.0

w ol
O AW~ QD

» [ ] L ]
CoOVOoOVUWVLOO

[

Wb ;M
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Cooperativ

——

LeAa, Par
e

Analytical Results

2378~TCDF
Concentration

T e — T 2

Rumford
570.0
B0O0.O
111.0
674.0

Woodland
25.

0

7

*
-

W oo

Jay
420.0
140.0
180.0
2100.0
760.0

0ld Town
130.0
51.0
34.0

Lincoln
130.0

94.0

223.0

Hinckley
100.0
63.0
10.0
37.0
35.0
106.0
29.0
149.0
330.0

Westbrook
12.0
16.0
30.0
55.0

Comments

L W e e e Y B 3 W ——— ——

CAL
Wsu
WsU
CAL

CAL
WsuU
CAL

WSU
WsU
WsU
WSU
WsSU

CAL
WsU
CAL

CAL
WSU
CaL

CAL
CAL
WsU
Wsu
WSU
CAL
CAL
CAL
CAL

CAL
WSU
WSU
CAL

SEC
COMB

FDUP
FDUP

FDUP
FDUP
FDUP

FDUP

06/02/88
06/02/88
06/02/88
06/02/88

07/22/88
07/22/88
07/22/88

01/15/87
01/15/87
01/15/87
01/15/87
01/15/87

08/01/88
08/01/88
08/01/88

11/15/88
11/19/88
11/19/88

06/28/88
06/28/88
06/28/88
06/28/88
06/28/88
06/28/88
06/28/88
06/28/88
06/28/88

06/30/88
06/30/88
06/30/88
06/30/88
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Sample
Matrix

** State: MI

2378-TCDD
Units Concentration

* Champion International

Effluent ppg

Pulp Ppt
Pulp ppt
Sludge ppt

* Mead Corporation
Effluent ppg

Pulp ppt
Pulp ppt
Pulp ppt
Sludge ppt

* Scott Paper Co.
Effluent ppg
Pulp ppt
Pulp ppt

NMd~3w
oW~ o

17.0
25.0
18.0
15.0
125.0

OO0 mw
. e s
b LY

ND

ND
ND
ND

U.S. EPA/ Paper Industry
Cooperative Dioxin Study

Analytical Results

2378-TCDF
Concentration

e e T —— kil i

Quinnesec

Escanaba

Muskegon

66.0
50.0
45.0
735.0

50.8
116.0
68.0
33.0
574.0

4

2'
1‘
1.

= OO0

Wsu
CAL
CAL
Wsy

WSU
CAL
CAL
CAL
Wsy

CAL
WSU
WSU

Comments

A iy ——

FDUP
FDUP

FDUP
FDUP

Lbup
Lpup

12/15/87
12/15/87
12/15/87
12/15/87

12/15/87
12/15/87
12/15/87
12/15/87
12/15487

06/13/88
06/13/88
06/13/88
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U.3. ErFA, Faper Industry
Cooperative Dioxin Study

Analytical Results

Sanple 2378-TCDD 2378-TCDF Sample
Matrix Units Concentration Concentration Lab Comments Date

**% State: MN

* Boise Cascade Corp. International Faills

Effluent ppg 120.0 2200.0 WsU 06/25/86
Pulp ppt 4.9 47.0 WSy 06/25/86
Pulp ppt 3.0 50.0 wsU 06/25/86
Pulp POt 16.0 330.0 wsU 06/25/86
Sludge PPt 710.0 10900.0 WSU SEC 06/25/86
Sludge ppt 37.0 680.0 WSU COMB 06/25/86
Sludge ppt 24.0 380.0 WSU PRIM 06/25/86
* Potlatch Corp. Cloguet

Effluent ppg 24,0 46.0 CAL 09/24/88
Pulp PPt 1.2 5.0 CAL 09/24/88
Pulp ppt 2.4 7.9 CAL 09/24/48
Sludge ppt 5.0 25.0 CAL 09/24/88
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Sample
Matrix

** State: MS

2378~TCDD

Units Concentration

* Internaticnal Paper Co.

Effluent ppg

Pulp Ppt
Pulp ppt
Sludge ppt

160.0
7.3
15.0
161.0

* International Paper Co.

Effluent ppg

Pulp ppt
Pulp prt
Sludge ppt

* Leaf River
Effluent ppg

Pulp ppt
Pulp ppt
Pulp ppt
Sludge ppt

38.0
3.6
2.2

14.0

Forest Products
200.0

15.0

14.0

3.8

681.0

EPA/ Paper Industry

Cecoperative Dioxin Study

Analytical Results

2378=-TCDF
Concentration Lab
Moss Peint
920.0 CAL
36.0 WsuU
i05.0 WSy
1020.0 CAL
Natchez
220.0 CAL
15.0 CAL
3.0 CAL
78.0 CAL
New Augusta
410.0 CAL
35.0 CAL
23.0 CAL
7.7 CAL
0.0 NQ CAL

Comments

e —

PRIM

FDUP
FDUP

06/07/88
06/07/88
06/07/88
06,/07/88

08/12/88
08/12/88
08/12/88
08/12/88

02/27/88
12/02/88
12/02/88
02/27/88
02/27/88
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Sample 2378-TCDD
Matrix Units Concentration

. - R b e — -

*% State: MT

# Stone Container Corp.

Effluent ppg 3.1
Pulp ppt 4.1
Sludge =) slsy 55.0

EPa/ Paper Industry

Cooperative Dioxin Study

Analytical Results

2378~-TCDF
Concentration Lab
Missoula
7.6 ND CAL
13.0 WsU
150.0 CAL

Sample
Comuents Date

A e — T TN o S

07/12/88

07/12/88
Non-dewa 07/12/88
tered



Sample
Matrix

- -

*% Ctate: NC

*

*

*

*

Effiuent ppg

Pulp PPt
Pulp ppt
Pulp ppt
Pulp ppt
Pulp ppt
Sludge PRt
Sludge ppt

2378~TCDD

Units Concentration

ke il ik o — T o . — _

Champion Internaticnal

=
NG Lo~

L] - - * -
OCO®AMODO

o
~f -]

Federal Paper Board Co.

Effluent ppg

Pulp ppt
Pulp ppt
Pulp Ppt
Pulp ppt
Sludge ppt
Sludge  ppt

Weyerhauser Co.

Effluent ppg

Pulp ppt
Sludge pPrt
Sludge ppt

Weyerhauser Co.

Effluent ppqg

Pulp rpt
Pulp ppt
Pulp PPt
Sludge ppt

2

MWwwiwds b o
WRBWNWOoOOo

44.0
7.5
373.0
213.0

320.0
10.0
14.0
33.0

1380.0

EPA/ Paper Industry

Cooperative Dioxin Study

Analytical Results

2378-TCDF
Concentration

s —— -

Canton

L)

d g
OO0 WM\~
* - » L ) L] - * L]
OCOOVMOVON

%)
[+4}

Riegelwood
6

Wt W

WM O

New Bern
180.0
45.0
1920.0
1600.0

Plymouth
4000.0
B2.0
222.0
318.0
17100.0

NQ

Comments

e i el S T e ik vl s e s

CAL
Wsu
wsu
wWsuU
wsu
wsu
wsu
W5y

CAL
WSU
WSU
WSu
WSy

CAL

CAL
WSU
CAL
CAL

CAL
CAL
CAL
CAL
CAL

FDUP
FDUP

FDUP
FDUP

LDUP
LDUP
FDUP
FDUP

FDUP
FDUP

04/21/88
04/21/88
04/21/88
04/21/88
04/21/88
04/21/88
04/21/88
04/21/88

12/18/88
12/13/88
12/13/88
12/13/88
12/13/88
12/13/88
12/13/88

08/13/88
08/13/88
08/13/88
08/13/88

02/13/89
02/13/89
02/13/89
02/13/89
02/13/89
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U.5. EPA, Paper Industry
Cocoperative Dioxin Study

Analytical Results

Sample 2378-7TCDD 2378~TCDF

Matrix Units Concentration Concentration Lab
** State: NH

* James River Corp. Berlin

Effiuvent ppg 59.0 1200.0 CAL
Effluent ppg 17.0 61.0 CAL
Pulp ppt 32.0 1110.0 WSU
Pulp PPt 3.3 41.0 WSU
Pulp PPt 3.8 39.0 CAL
Pulp pPpt 1.0 15.0 CAL
Sludge ppt 104.0 2930.0 CAL
Sludge PPt 98.0 2170.0 CAL
Sludge ppt 18.0 195.0 CAL

Comments

LDUP
LDUP

08/19/88
05/08/89
08/19/88
08/19/88
05/08/89
05/08/89
08/15/88
08/15/88
05/08/89
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Analytical Results

Sample 2378-TCDD 2378-TCDF

Matrix  Units Concentration Concentration Lab
** State: Ny

* Finch, Pruyn & Co., Inc. Glens Falls

Effluent PPQ 7.9 ND 2.9 ND CAL
Pulp ppt 0.3 ND 0.3 ND WsU
Sludge Ppt 3.7 0.0 NQ CAL
Sludge ppt 1.2 7.4

* International Paper Co, Ticonderoga

Effluent ppg 18.0 150.0 CAL
Effluent ppq 24.0 160.0 CAL
Pulp PPt 1.0 103.90 Wsu
Pulp Ppt 17.0 108.0 WSU
Pulp rpt 31.0 185.0 WSsU
Sludge ppt 59.0 267.0 CAL
Sludge rpt 306.0 2470.0 CAL

Comments

i S — o

LpUp
LDUP

FDUP
FDUP
LDup
Lbup

PRIM
SEC

Sample
Date

T —

01/13/8%
01/13/89
01/13/89
01/13/89

06/24/88
06/24/88
06/24/88
06/24/88
06/24/88
06/24/88
06/24/88
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Cooperative Dioxin Study

Analytical Results

Sampie 2378-TCDD 2378~TCDF Sample
Matrix Units Concentration Concentration Lab Couments Date

*% State: QOH

* Mead Corporation Chillicothe

Effluent ppq 3.0 ND 11.0 WSU 10/18/86
Pulp ppt 0.6 ND 15.0 WSU 10/18/86
Sludge ppt 3.3 39.0 WSU COMB 10/18/86



“.5. £FA, Faper Industry
Cooperative Dioxin Study

Analytical Results

Sample 2378=-TCDD 2378~-TCDF Sample
Matrix Units Concentration Concentration Lab Comments Date

** State: OR

* Boise Cascade Corp. St. Helens

Effluent ppqg 22.0 160.0 CAL 02/24/89
Pulp ppt 4.2 12.0 CAL 1LDUP 06/27/88
Pulp ppt 4.4 11.0 CAL LDUP 02/24/89
Pulp ppt 6.5 i8.0 CAL 02/24/89
Sludge ppt 4.2 25.0 CAL 02/24/89
* James Ri' 'r Corp. Clatskanie

Effluent p, 4 15.0 120.0 WSU 09/10/86
Pulp pPpt 11.0 61.0 WSU 09/10/86
Sludge PPt 19.0 100.0 WS PRIM 09/10/86
Sludge PPt 89.0 810.0 WSU SEC 09/%0/§6
* Pope & Talbot, Inc. Halsey

Effluent ppg 30.0 82.0 CAL 06/27/88
Pulp ppt 10.0 41.0 WSU 06/27/88
Sludge ppt 31.0 106.0 CAL 06/27/88



** State:

*

*

*

*

*

O
L)
[
Ul
Ll
491

Sample
Matrix

PA

Appleton Papers,

Effiuent ppg
Pulp ppt
Sludge PPt

2378-TCDD

Inc.

International Paper Co.

Effluent ppg

Pulp ppt

Sludge ppt

Sludge ppt
P.Hl

Effluent ppg
Influent ppg

Pulp ppt
Pulp ppt
Pulp ppt
Sludge ppt

Glatfelter Co.

Penntech Papers, Inc.

Effluent ppg
Effluent ppqg
Pulp ppt

Procter & Gamble Co.

Effluent ppg

Pulp ppt
Sludge ppt
Sludge PPg
Sludge ppt

2
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Unite Concentration
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ND

RD

ND

ND

ND

ND
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Analytical Results

2378=-TCDF
Concentration

A e e ey S S S ——

Roaring Springs

18.0
2l1.0
113.90

Erie

N
Wk w
HOoOOoOO

Spring Grove
26.0

210.0

13.0

18.0

2.2

238.0

Johnsonburg
14.0
65.0
38.0

Mehoopany

NQ

Comments

Ll B YT Y R ——

CAL
CAL
CAL

CAL
WSy
CAL
CAL

CAL
CAL
CAL
CAL
CAL
CAL

CAL
CAL
WSU

CAL
WSU
CAL
CAL

COMB

LDUP
LDUP

LbDuUP
LDUP

LDUP
Non-dewa
tered
LDUP

06/26/88
06/26/88
06/26/88

06/19/88
06/19/88
06/19/88
06/19/88

10/28/88
10/28/88
10/28/88
10/28/88
10/28/88
10/28/88

08/01/88
08/01/88
08/01/88

07/06/88
07/06/88
07/06/88
07/06/88

07/06/88
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Sample
Matrix

-

** State: SC

* Bowater Corp.

Effluent ppq
Pulp Ppt
Sludge Ppg

2378~-TCDD

Units Concentration

D e R e e i - . e b

* International Paper Co.

Effluent ppg
Effluent ppqg

Pulp Ppt
Pulp pPpt
Pulp ppt
Pulp ppt
Pulp ppt
Sludge ppt

* Union Camp
Effluent ppg

Pulp ppt
Pulp ppt
Sludge rpt

Corp.

640.0
490.0
9.2
10.0
1.9
17.0
16.0
62.0

OO
OO

U.s.

ND

EPA/ Paper Industry
Cooperative Dioxin sStudy

Analytical Results

2378-TCDF
Concentration

T L o .

Georgetown
1600.0
1500.0
38.0
4.0
7.7
B5.0
52.0
1€l.¢

Eastover
s

*

[y
Win M W
4 4+ =a

OMhwWwo

Comments

W e O e e e e i

CAL
wsu
CAL

CAL
CAL
WSU
WSU
WSU
WSU
WSU
CAL

CAL
WSU
WSU
CAL

Non-~-dewa
tered

FDUP
FDUP
FDUP
FDUP

FDUP
FDUP

06/17/88
06/17/88
06/17/88

07/16/88
07/16/88
07/16/88
07/16/88
07/16/B8
07/16/88
07/16/88
07/16/88

07/22/88
07/22/88
07/22/88
07/22/88
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Cooperative Dioxin Stud&

Analytical Results

Sample 2378-TCDD 2378~TCDF

Matrix Units Concentration Concentration Lab
** State: TN

* Bowater Corp. Calhoun

Effluent ppg 6.8 ND 5.5 ND CAL
Pulp ppt 7.7 53,0 WSU
Sludge ppt 0.0 NQ 17.0 CAL
Siudge PPt 4.5 14.0 CAL
* Mead Corporation Kingsport

Effiuent ppg 6.0 44.0 CAL
Pulp ppt 1.5 26.0 WSu
Sludge ppt 3.0 ND 25.0 CAL

Conments

Wk Y D ke e

LDUP
Non-dewa
tered
LDUP
Non-dewa
tered

06/24/88
06/24/88
06/24/88

06/24/88

66/06/88

06/06/§8
06/06/88
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Sample
Matrix

——

** State:

*

*

*

*

*

2378~TCDD

Units Concentration

TX

Champion International

Effluent ppg 0.0
Effluent ppg 0.0
Effluent ppg 5.5
Pulp Ppt 4.9
Sludge PDpt 106.0
Champion International
Effluent ppg 7.0
Pulp ppt 1.0
Pulp ppt 3.9
Sludge ppt 17.0
Sludge pPpt 36.0
Sludge PPt 18.0
Internaticnal Paper co.
Effluent ppg 13.0
Effluent ppqg 18.0
Pulp ppt 7.1
Pulp ppt 12.0
Sludge Ppt 71.0
Sludge ppt 0.0
Sludge ppt 86.0
Simpson Paper Co.
Effluent ppg 0.0
Effluent ppqg 250.0
Pulp pPpt 14.0
Pulp ppt 18.0
Pulp ept 4.5
Temple-Eastex, Inc.
Effluent ppg 88.0
Pulp ppt 1.9
Pulp ppt 3.1
Pulp ppt 7.8
Pulp ppt 4.1
Sludge pPpt 16.0

“.5. EFa, Faper Industry
Cocoperative Dioxin Study

NQ
ND

ND
ND

NQ

NQ

Analytical Results

2378-TCDF
Concentration

T - A — o —

Houstoen

Lufkin

Texarkana

Pasadena

43.0
44.0
51.0
8l.0
1000.0

600.0
387.0

1400.0
730.0
48.0
66.0
11.0

Evadale

10

2
1l
4

0

9
6
2
3
9

-
*
-
L]
-
[

COoODWNMOD

ND

ND
ND

Comments

e e —— —— A —

CAL
CaL
CAL
WsU
CAL

WSU
WSy
WSU
WSU
WSy
WSyU

CAL

WsU
WSU
CAL

CAL
CAL

CAL
CAL
WSU
WSU
Wsu

CAL
WSU
WSU
WsU
WSU
CAL

LDUP
LDUP
LDUP

PRIM
SEC

FDUP
FpUpP

FDUP
Lpup
FDUP
LDup

FDUP
FDUP

10/07/88
10/07/88
10/07/88
10/07/88
10/07/88

12/03/86
12/03/86
12/03/86
12/03/86
12/03/86
12/03/86

08/06/88
08/06/88
08/06/88
08/06/88
08/06/88

08/06/88
08/06/88

10/08/88
08/14/89
10/08/88
10/08/88
10/08/88

07/28/88
07/28/88
07/28/88
07/28/88
07/28/88
07/28/88
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Sample
Matrix

** State: VA

* Chesapeake
Effluent ppg
Pulp ppt
Sludge PPt

* Union Camp
Effluent ppg

Pulp ppt
Pulp ppt
Pulp Prt
Pulp PPt
Pulp ppt
Sludge ppt

corp.

Corp.

* VWestvaco Corp.

Effluent ppg
Ef{luent ppgq
Effluent ppq

Pulp ppt
Pulp ppt
Pulp ppt
Sludge pPpt

2378-TCDD
Units Concentration

e [ od
00 Mm
O Wwo

. e LI S )

WP o

N L O

180.0
18.0
12.0
13.0

6.2
5.9
1is9.0

U.5.

ND

EFA,

Paper Industry
Cocperative Dioxin Study

Analytical Results

2378=-TCDF
Concentration

- — s

West Point
96.0
14.0
47.0

Franklin
7

Covington

520.0
173.0
132.0
105.0

45.0

19.0
799.0

ILab Comnents

A N — ——

CAL
CAL
CAL

CAL
CAL
CAL LDUP
CAL LDUP
CAL
CAL
CAL PRIM

CAL FDUP
TRI FDUP
TRI FDUP
WSU
WSU
WsuU
CAL

T e ke

12/04/88
12/04/88
12/04/88

05/08/88
05/08/88
05/08/88
05/08/88
05/08/88
05/08/88
05/08/88

07/19/88
07/19/88
07/19/88
07/19/88
07/19/88
07/19/88
07/15/88
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Sample
Matrix

% State: WA

* Boise Cascade Corp.

Effluent ppg
Pulp ppt
Sludge ppt

* Georgia-Pacific Corp.

Effluent ppg

Pulp prt
Pulp ppt
Sludge ppt

* ITT-Rayonier, Inc.

Effiuent ppg
Pulp ppt
Sludge ppt

* ITT~Rayonier, Inc.

Effluent ppg
Pulp ppt
Sludge rpt

* James River Corp.

Effluent ppg

Pulp Ppt
Pulp ppt
Pulp ppt
Sludge ppt

* Longview Fibre Co.

Effluent ppg

Pulp ppt
Pulp Ppt
Fulp pPpt
Pulp ppt
Sludge PPt

* Scott Paper Co.

Effluent ppg
Effluent ppgq
Pulp ppt
Sludge ppt

* Simpson Paper Co.

Effluent ppg
Effluent ppg

2378-7CDD
Units Concentration

N N

360.0
56.0
70.0

P

0 Wb An
- - LI )
DWW

n
o~ oW

anoO

22,

47.

DOoOWND
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U.S.
Cooperative Dioxin Study

ND
ND

ND

ND

NQ
ND
ND

ND

KD
ND
ND

NQ
NQ

EPA/ Paper Industry

Analytical Results

2378-~TCDF
Concentration

" -

Wallula
7500.0
1380.0
1490.0

Bellingham
840.0
449.0
409.0
584.0

Hoguiam

8
3
5

. v ¥
Lo Bl B,

2

Port Angeles
36.0
2.1
65.0

Camas

Longview

Everett

Tacoma

NQ

ND
ND

Comments

B o A —— . — -

CAL
WsU
CAL

CAL
Wsyu
CAL

CAL
WSU
CAL

CAL
WSU
CAlL

CAL
Wsu
Wsu
WsuU
CAL

CAL
W50
WSU
CAL
CAL
CAL

CAL
CAL
WSU
CAL

CAL
CAL

FDUP
FDUP

LDUP

LbuUP

Loup
Loup

Loup
LDUP
FDUP

07/15/88
07/15/88
07/15/88

07/22/88
07/22/88
07/22/88
07/22/88

H
07/09/88
07/08/88
07/09/88

07/27/88
07/27/88
07/27/88

08/15/88
08/15/88
08/15/88
08/15/88
08/15/88

06/29/88
06/29/88
06/29/88
06/29/88
06/29/88
06/29/88

07/17/88
07/17/88
07/17/88
07/17/88

10/29/88
10/29/88
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Sample 2378-TCDD
Matrix L:1ts cgncentratlon
Effluent ppg 0.0
Effluent ppq 0.0
Effluent ppg 17.0
Pulp prt 12.0
Sludge ppt 0.0
Sludge PPt 39.0
Sludge ppt 29.0
Sludge ppt 30.0

Weyerhauser Co.

Effluent ppg 9.7
Pulp PPt 1.0
Pulp ppt 0.0
Pulp ppt 0.3
Pulp 2} 3 4 0.3
Sludge ppt 12.0
Weyerhauser Co,
Effluent ppqg 33.0
Pulp PPt 3.4
Pulp Ppt 5.2
Weyerhauser Co.
Effluent ppo 10.0
Effluent ppg 8.5
Pulp ppt 1.7
Pulp ppt 1.6
Pulp PRt 7.7
Pulp rpt 1.7
Sludge ppt 25.0
Sludge Ppt 0.0
Sludge PPt 35.0

=

NQ

NQ

ND
NQ

ND
ND

NQ

23
EFA " Paper

PR ST R0

A

Cooperative Dioxin study

Analytical Results

2378-TCDF
Concentiration

e - i )

22.0
26.0
100.0
38.0
87.0
101.0

106.0
176.0

Cosmopolis
400.

MNWOAN
OWERdido

Everett

n
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o
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=
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o
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Longview

W
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m
0
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Commants

- s - TN L e A ek e e —

CAL
CAL
CAL
WSy
CAL
CAL

CAL
CAL

Cal,
WSu
WsU
WSU
WSU
CAL

CAT,
WsuU
WSU

CAL
CAL
WSU
Wsu
WSU
WSU
CAL
CAL

FDUP
LDUP

LDUP
LDUP
FDUP
FDUP

FDUP
FDUP
FDUP
FDUP

FDUP
FDUP
FDUP
FDUP

FDUP
FDUP
LDUP
LDUP

10/29/88
10/29/88
08/01/89
10/29/88
10/25/88
10/29/88

10/29/88
08/01/89

08/05/88
08/06/88
08/06/88
08/06/88
08/06/88
08/06/88

07/24/88
07/24/88
07/24/88

08/02/88
08/02/88
08/02/88
08/02/88
08/02/88
08/02/88
08/02/88
08/02/88

08/02/88



Sample
Matrix

** State:
* Badger
Effluent
Effluent

Effluent

Effluent

Pulp
Sludge

2378-TCDD
Units Concentration

A S e e i e . s g, AR bl

WI

Paper Mills, Inc.
PP4 9.8
PPq 4.5
PPg 6.4
PPg 5.3
pPpt 4.4
pPPY 36.0

* Consolidated Papers, Inc.

Effluent ppyg 49.0
Pulp PPt 20.0
Pulp PRt 18.0
Pulp ppt 2.2
Pulp ppt 1z2.0
Pulp ppt i5.0
Sludge ppt 69.0
Sludge ppt 134.90
Sludge PPL 54.0
* James River Corp.

Effluent ppg 11.0
Effluent ppq 8.5
Effluent ppqg 19.0
Effluent ppg 15.0
Pulp ppt 0.8
Sludge rpt 35.0
* Nekoosa Papers, Inc.

Pulp ppt 22.0
* Nekoosa Papers, Inc.
Effluent ppq 40.0
Sludge ppt 109.0
* Nekoosa Papers, Inc,

Pulp ppt 0.4

u.s.
Cooperative Dioxin Study

ND

ND

ND

ND

ND

ND

ND

EPA/ Paper Industry

Analytical Results

07/22/88

07/22/88

07/22/88

07/21/88

07/22/88
07/22/88

03/21/87
03/21/87
03/21/87
03/21/87
03/21/87
03/21/87
03/21/87
03/21/87
03/21/87

08/22/88

08/22/88
08/22/88

08/22/88

08/22/88
08/22/88

06/17/88

06/17/88
06/17/88

2378-TCDF
Concentration Lab Ccomments
Peshtigo
280.0 CAL LDUP
Pulp
mill
110.0 CAL LDUP
Pond
170.0 CAL Pulp
mill
LDUP
130.0 CAL Pond
LDUP
323.0 WSU
1800.0 CAL Non-dewa
tered
Wisconsin Rapids
34.0 ND
83.0 CAL FDUP
79.0 CAL FDUP
12.0
86.0 Lpup
105.0 LDUP
556.0 PRIM
679.0 SEC
330.0 . COMB
Green Bay
6l1.0 CAL TO RIVER
LDUPp
29.0 CAL TO MSD
72.0 CAL LDUP
FDUP
54.0 CAL FDUP
7.1 WsU
250.0 CAL
Nekoosa
283.0 WSy
Nekoosa & Port Edwards
320.0 CAL
1300.0 CAL
Port Edwards
4.1 WsuU

06/17/88
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Sample 2378~TCDD
Matrix Un:{s Concentration
Pentair, Inc.
Effluent ppg 5.4
Pulp ppt 0.5
Sludge Prpt 9.4
Sludge ppt 11.0
Waugsau Paper Mills Co.
Effluent ppg 4.2
Effiuent ppg 4.9
F'p PPt 0.4
& .dge PPt 3.2
Sludge PPt 4.1
We er iser Co.
Effluent ppyg 12.0
Effiuent ppg 12.0
Pulp pPpt i5.0
Slndge PPY 58,4

ND
ND

ND
HD
ND

U.S. EPA/ Paper Industry
Cooperative Dioxin Study

Analytical Results

2378=TCDF
Conceniration
Fark Falls
4.8
0.8
90.0
73.0
Brokaw
14.0
2-1
9.¢
68.0
56.90
Rothchild
24.0
1.0
26.0
150.0

ND

ND

-

CAL
WSU
CAL
CaL

CAL
CAL
WSU
CAL
calL

CAL
HsU
CLT,

ot DK E

PR

LDUP
LDUP

LDUP
LDUP

LDUP
LDUP

LDUP
Loup

Sample
Date

-y

07/04/88
07/04/88
07/04/88
07/05/88

07/22/88
07/22/88
07 /22/88
ar/22/88
07/22/88

by
08/12/88
oe/12/88
08/12/88
08/12/88






